Introduction
Obesity is a major public health problem in Mexico, with 70% of adults overweight or obese (1) . Data from the Mexican National Health and Nutrition Survey (Encuesta Nacional de Salud y Nutrición, ENSANUT 2012) indicates that 35.8% of adolescents (12-19yrs) in Mexico are either obese or overweight (1) . It is therefore important to examine the dietary practices of Mexican adolescents and how they could be altered to prevent weight gain.
Although obesity is a multi-factorial problem, evidence suggests that sugar-sweetened beverage (SSB) intake is a significant driver of the obesity epidemic in children and adolescents (2) . In a seven-year period (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) , the daily caloric intake from SSBs by Mexican adolescents doubled from 100 to 225 kcal (p<0.001) (3) . Moreover, SSB intake in Mexico is among the highest worldwide, with 163 litres consumed per capita/year (4) .
Reduction of SSB intake in the Mexican population has therefore become a public health priority. In 2013 the Mexican Congress approved a specific excise tax on any non-alcoholic beverages with added sugars, defined as a fixed dollar amount dependent on the quantity purchased. The tax took effect on 1 January 2014 and consisted of an increase of 1 peso/L ($0.05, £0.04), which represents an approximate 10% price increase. A recent study showed that two years after the tax was implemented the average number of SSB purchases declined by 7.6% (5) and per capita SSB sales declined by 7.3% (6) . These findings suggest a potentially beneficial effect of the taxation. However, a number of gaps in the literature have been identified that warrant further investigation. First, the effect of the tax could be lower among high consumers of SSBs (7) and higher among groups with low socio-economic profiles (5) .
Second, a 10% increase in price might not be sufficient to promote reductions in SSB intake; therefore, there might be a need for a higher tax to reduce the prevalence of obesity (8, 9, 10, 11) .
Third, if a higher tax were implemented, it is unclear what the SSB substitution patterns might be or whether people might shift to non-caloric beverages, cheaper SSBs or other unhealthy foods (12) . Furthermore, in settings with informal markets (such as Mexico) prices may vary depending on beverage brands or purchase locations (e.g. street vendors, convenience stores or supermarkets) and a 10% increase in SSB prices might not be uniform, thereby potentially affecting the impact of the tax (4) . Finally, the success of the tax might depend on how informed and aware consumers are about it (13) .
To date, the effectiveness of the SSB tax in Mexico has been evaluated from an economic perspective, by assessing changes in SSB purchases and sales (5, 6) . To our knowledge, no study has examined the perceptions of consumers regarding implementation of the tax and its potential to reduce SSB intake. Therefore, the current study aimed to qualitatively explore the following: (i) awareness and perceptions of the current SSB tax among a sample of adolescents residing in North West Mexico, an area that is likely to have a high intake of SSBs; and (ii) their experiences of how taxation has affected their purchases and intake of SSBs.
Methods

Research design and participants
Semi-structured interviews were conducted in the city of Hermosillo, Mexico, between April and May 2016. Participants were approached and recruited through their participation in an earlier cross-sectional online survey (August-September 2015) assessing the intake of SSBs and its individual, social and environmental determinants among Mexican adolescents residing in this region (Ortega-Avila AG, Papadaki A, Jago R, unpublished results). This online survey was completed by 508 adolescents, aged 15-19 years, attending the last 2 years of high school and/or the first year of university in Hermosillo (794,342 inhabitants), the capital city of the estate of Sonora, in North West Mexico, where the intake of SSBs is likely to be high. At the end of the survey, participants were asked to indicate their willingness to be contacted to participate in an interview. A total of 391 (76.9%) adolescents expressed their interest by providing an email address and were sent an information sheet. Participants were purposively recruited into the current study to achieve a sample comprising both males and females and consumers of at least one portion of SSBs per day, as previously assessed by the online survey (unpublished results). Participants provided written informed consent prior to the interview and received $100 Mexican pesos (approximately $5, £4) at the end of the interview, as compensation for their time. The study was approved by the University of Bristol, School for Policy Studies Ethics Committee (SPS REC 14-15.A16).
Data collection
A total of 37 adolescents (9.5% response rate) replied to the invitation email, showing an interest in participating in the interviews. Eight adolescents cancelled or did not show up on the day of the interview. Therefore, 29 interviews were conducted in public spaces (cafes and university libraries) and participants' homes (if adolescents were under 18 years), lasting an average of 35 minutes (27-50 minutes). Interviews were conducted by the same researcher, who was experienced and trained in conducting interviews, using a semi-structured interview guide (Supplementary material online, Appendix 1). The guide was developed with the objective of exploring factors associated with SSB intake and perceptions of the current SSB taxation (this paper reports on adolescents' awareness and perceptions of the latter). For the purpose of this study, SSBs were defined as carbonated and non-carbonated drinks that contain added sugars (14, 15) including soft drinks (carbonated drinks), fruit juices (excluding 100% fruit juices), fruit-flavoured drinks, sport drinks, energy drinks, sweetened beverages (e.g. coffee/tea) and flavoured milk (14, 16, 15, 17, 18) . Sweetened flavoured waters or "aguas frescas", which are traditional Mexican beverages prepared with water, fresh fruit, cereals, flowers or seeds and added sugar (19) , were also included in the definition. The interview guide was piloted with two adolescents within the participants' age range who did not participate in the study. Feedback from this pilot clarified the questions, wording and formality of the interview. During the interviews, the sequence and wording of the questions were modified to explore emerging themes. At the end of each interview, the researcher summarised the discussion points to confirm the accuracy of the themes raised with participants.
The interviews were recorded, transcribed verbatim and anonymised. All transcripts were checked against the recordings to verify accuracy and credibility and small changes were made where necessary. Data collection and analysis proceeded in parallel, but considering the exploratory nature of our study, the number of interviews with this homogeneous sample of adolescents was sufficient to capture perceptions of SSB taxation and to reach code saturation during analysis (20) .
Data analysis
Data analysis was carried out in Spanish, and translation of the data into English was limited to selected quotes (21) . Conducting the analysis in the original language is recommended to prevent misinterpretations of participants' statements (22, 23, 21) . Themes and quotes were translated into English by the researcher who conducted the interviews, who is a native Spanish speaker, and back-translated to Spanish by an independent bilingual researcher (22, 24) .
Relevant quotes are presented in English and Spanish (25) .
Thematic analysis of the interview transcripts, using the framework approach, was used to analyse the data. This method was selected because it provides a systematic guide of data analysis that seeks to draw descriptive and exploratory conclusions clustered around themes, but at the same time retains links to the data (26, 27) . As suggested by Gale et al., the framework analysis was conducted in five stages. First, familiarisation with the data was carried out by reading transcripts repeatedly. Second, two trained researchers (both Mexicans, Spanish speakers) independently coded three interview transcripts to validate the coding process and to begin classifying data so it could be compared systematically with the rest of the data set (27) . Third, a number of meetings were held to discuss the coded sections and any coding discrepancies (e.g. differences in terminology used by the coders and whether codes were useful to answer the research questions). Both coders agreed on a set of codes that formed an initial framework. Based on this, three more interview transcripts were independently coded, Table 1 . There were no differences between males and females in age, socioeconomic status or anthropometric characteristics, but male participants consumed a higher amount of SSBs than females (1159.1 vs 908.5 ml/d, P=0.60). There were no differences in age (17 vs 16.9, P=0.14), body mass index (22.3 vs 22.4, P=0.77) and intake of SSBs between participants who took part in the interviews and those who did not (1020.8 ml/d (n=29) vs 933.2 ml/d (n=479), P=0.68). Four main themes were identified that should be considered for the design of future interventions directed at this sample of Mexican youth, in order to complement the SSB taxation.
Awareness of taxation
Participants were mostly unaware of the SSB taxation ("I didn't know why the price went up/ no sabía porque habían subido de precio", P4/F/17y), and some reported not having noticed a price increase ("I didn't know anything… honestly I haven't noticed/ no sabía nada… la verdad no me he dado cuenta", P2/F/15y).
If participants were not aware of the taxation, the interviewer briefly explained the tax policy.
Two participants then realised that they had heard about the price increases. In total, five participants stated that they were aware of the taxation of SSBs in Mexico, mostly via mass
media, such as TV and the news ("I have only heard about this on the news, that the prices increased due to health issues, but apart from that I haven't heard more/ Nomás lo había escuchado ahí por noticias, que se aumentó por cuestiones de salud, pero de ahí en fuera no escuche mas", P23/M/16y).
Among participants who knew about the tax, a few were aware of its aim to some extent, as 
Reasons why the SSB tax was not perceived as having affected SSB intake
Three sub-themes emerged when participants were asked to reflect on whether or not the tax would affect their SSB intake, and their reasons for this. Perceiving that the implemented increase in price was low and insufficient to change SSB intake, taste preferences and addiction to SSBs were the main reported reasons why participants perceived the tax would not affect SSB intake at a personal level and for other people in Mexico.
Price
Participants largely perceived that the 10% price increase following implementation of the tax 
pesos por litro por ahí" (P22/M/17y).
A lack of awareness of the price of beverages was reported as a reason for dismissing taxation,
as one participant explained: "It won't affect me [tax]) because, like me, other people don't remember the juice prices of last year/ No me va afectar [impuesto] porque, mucha gente como yo no sabe o ni siquiera se acuerda cuanto costaba el jugo el año pasado" (P10/F/18y).
Taste preferences
It seemed that taste was an important driver of participants' SSB purchases, and some stated that when they liked the taste of a beverage, price was not 
iba a ver más como un lujo nomas en fiestas o cosa así pero más que nada sería hacer bebidas caseras"(P8/M/19y).
Discussion
This qualitative study of adolescents residing in North West Mexico, a region with a high intake of SSBs, demonstrated that participants were largely unaware of the SSB taxation.
Overall, participants believed that the tax would not affect their SSB intake, apart from among people with a low income. The perceived insufficiency of the current price increase, taste preferences and perceived addiction to SSBs appeared to be the most important reasons why participants felt taxation would not lead to SSB reductions. If SSB prices were to increase further via a higher tax, substitution of SSBs would be towards home-made drinks, 100% fruit juices, non-caloric instant-flavoured drinks and water.
Taxation of SSBs in Mexico has been covered extensively by the national and international media (6) . The majority of adolescents in this sample, however, appeared to be unaware of the tax. This may indicate that information on the SSB tax has not specifically been targeted at adolescents. Research on behavioural economics suggests that the way taxes are framed or presented could affect their impact (13) . Thus, it may be that the current Mexican SSB tax has been framed in a way that makes it less salient to adolescents (e.g. size of the tax or the label attached to the tax), and, consequently, adolescents were mostly unaware or unaffected by it.
Therefore, the development of a tax-framing strategy directed at adolescents could enhance the impact of the SSB tax on the younger populations in Mexico.
An underlying assumption about tax policies is that individuals are aware that the change in prices is due to taxes, so they are conscious of the tax as a penalty for consumption behaviour (28, 13) . However, our findings suggest that most adolescents in our sample were not aware of the price increases being due to tax. Although purchasing behaviours, financial independence and the amount of financial resources participants had (and how much they spent on food) were not explored in this study, earlier literature has suggested that children normally have pocket money or an allowance, which they tend to spend on food and beverages (29, 30, 31, 32) . Therefore, we could assume that adolescents in this sample were exposed to beverage prices, and thus SSB price increases; however, rationalisation, or the lack of it, may have played an important role in their decision-making, leading to insensitivity to price changes (33) . Thus, more research is needed to investigate whether the reported tax unawareness might stem from lack of price exposure, rationalisation during food purchasing or insensitivity to price changes for other reasons, in a representative sample of adolescents in Mexico.
Adolescents in this sample largely perceived that the SSB tax would not cause them to reduce their SSB intake. The literature suggests that perceived effectiveness is the strongest predictor of acceptability (34) . Thus, the low levels of acceptance of the SSB taxation could cause increased resistance to perform the desired behaviour (i.e. reduce SSB intake) among consumers. Therefore, a future tax-framing strategy should also identify ways of promoting SSB tax acceptance among this sample of adolescents that would elicit rationalisation, helping them to approve the tax and reduce SSB intake (35) . On the other hand, knowledge and understanding of factors that influence consumers' acceptance are crucial to enhancing the objective of taxation (35) . Our findings highlighted three factors that could affect the impact of taxation among this sample of Mexican adolescents.
First, participants largely thought that a 10% increase would not be sufficient for them to reduce their SSB intake. Most studies that have simulated the effect of the SSB tax suggest that a 20% increase in SSB prices would reduce caloric intake and the prevalence of obesity and being overweight in different countries (8, 9, 36, 10, 11) . Therefore, the current tax rate (approximately 10%) could indeed be a drawback when aiming to reduce intake among adolescents from the middle and upper classes and among high consumers (37) . Second, adolescents referred to taste preferences as a factor hindering the potential effects of taxation.
This finding stresses the importance of taste preferences in the context of SSBs, and is in agreement with earlier studies suggesting that taste is a factor influencing adolescents' decisions to consume SSBs (38, 39, 40) Third, some participants used the "term" addiction as a another factor that could affect the taxation's impact. This finding is consistent with results from a qualitative study exploring US adolescents' views on SSB taxation, where "addiction"
was also used by participants as a factor that could minimise the effect of the tax (41) .
Participants in our sample explicitly used the term "addiction" to explain why they did not change their SSB intake following the price increases, referring to SSBs as a habit, but without indicating that they would observe physiological or emotional discomfort at the idea of not drinking SSBs. Addiction has been described as "an extreme form of habit formation" (12) it is likely that adolescents have gone through a process of habit formation causing a dramatic increase in their SSB intake due to repetition of the behaviour and in response to environmental cues, such as home and school availability of SSBs (16, 42) . All these factors should be considered by policy-makers investigating ways to increase the effectiveness of the SSB tax in Mexico. Despite not having been discussed with participants in this sample, factors such as heavy marketing and publicity regulations (43, 44) , parental and peer modelling (40, 45) , leisure activities (46) , the environment (i.e. proximity to shops, home availability) (47) and scarcity of potable water in schools (48) and public spaces (49) might influence beverage choices among young people, and could therefore also influence adolescents' perceptions and acceptance of SSB taxation. Further research into these factors is needed to provide a better sense of the taxation's contribution to SSB intake in Mexican adolescents.
When referring to tax effectiveness, it is also important to consider individual differences in levels of SSB intake, as how the SSB tax would affect SSB intake could vary across low, moderate and high SSB consumers. SSB intake in this sample of adolescents was over one litre per day, which is above the national median intake (890 ml/day) (50) , thus constituting our sample as high consumers. A recent study of Australian household data suggested that elasticity estimates (changes in the demanded quantity of a product following price changes)
were lower for high, compared to moderate, consumers of SSBs, suggesting that high consumers are less likely to be affected by price changes (7) . However, this does not imply that the tax would not affect high consumers, as this group consumes more SSBs in absolute terms than moderate consumers. Thus, the tax would have a greater impact upon the absolute consumption of high SSB consumers, potentially translating into body-mass reductions.
However, the potential impact of this chain of effects on well-being remains unexplored.
Similar studies need to be conducted in Mexico to investigate the effect of the tax across populations with different SSB intakes (i.e. high versus low), where links between intake and habit strength should be considered as mediating factors of any elasticity changes.
The main strength of this study is the provision of in-depth information on adolescents'
perceptions of the Mexican SSB taxation, in a sample with a high SSB intake. Interviews were conducted two years after implementation of the tax, which permitted exploration of whether the tax had influenced SSB intakes among this sample. The sample had a similar number of females and males. However, it was relatively small, the response rate (9.5%) was low and data was collected from a single city in North West Mexico -factors that hinder the external validity of the study. Another limitation was that most participants came from a medium/high socio-economic background, preventing the generalisation of findings to lowincome adolescents. Nevertheless, thematic data saturation was reached for this sample of adolescents, suggesting the potential applicability of the findings to Mexican adolescents of similar characteristics.
The current findings provide important insights into the views of this sample of Mexican adolescents regarding the SSB tax, by pointing out several possible limitations of the tax policy in Mexico, as well as several perceived reasons why the tax would not lead to reductions in SSB intake. These factors should be considered by policy-makers during any future tax reforms to improve the effectiveness of the SSB tax. Our findings could also inform the development of interventions targeted at Mexican adolescents that would complement the current SSB taxation. 
